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Digital Strategy Development

Introduction
Electronic Health Records (EHR) have been identified as an increasing component, potentially becoming the cornerstone of healthcare delivery, and an overall positive change occurring through the healthcare sector (Buntin et al, 2011). Evidence shows that these records are viewed positively by patients, improve safety, assist in the delivery of effective and high-quality care, storage, access and management of patient records, as well as reducing medical errors and healthcare costs (Alanazi, Butler-Henderson and Alanazi, 2020). These benefits are so acknowledged that, in the US, healthcare institutions that have failed to introduce EHR now receive financial penalties under the Medicare system (Centres for Medicare and Medicaid Services, 2018).

The introduction of large digital systems has a history of failure and subsequent in-depth analysis across a spectrum of instances. These can range from in excess of £10 billion wasted through the National Programme for IT (House of Commons, 2013), to the local failure in the introduction of a Saudi Arabian EHR (Ebad, 2020) found that the causes of these failures fall broadly into staff-related, technical or leadership factors. These can be simple, such as training issues or a lack of buy-in from the staff, or complex, with technological integration problems with the institutions existing software mechanisms, such Patient Administration Systems (PAS) or Enterprise Resource Planning (ERP) software – The software to order and maintain stock levels, but most often centre around leadership, poor change management and a top-down approach (House of Commons, 2013, Justinia, 2017, Hendy et al, 2005)

With these consistent problems being ignored repeatedly, many different structured, formalised tools have been developed to encourage a more successful roll-out of Digital Transformation (e.g. Scott and Briggs, 2012, amongst others) but fail to be adopted into Government or organisational planning and instigation processes. Digital Health Strategies attempt to bridge this gap, detailing specific, measurable goals to deliver. These Digital Health Strategies have been developed at every level, from global agencies such as the World Health Organisation (WHO) “Global Strategy on Digital Health 2020-2025” (WHO, 2021), to National Governments, including the Welsh Assembly Government (WAG) “Informed Health and Care, A Digital Health and Social Care Strategy for Wales” (WAG, 2015) and Local Health Boards e.g. Betsi Cadwaladr University Health Board “Our Digital Future. Digital Roadmap for Health in North Wales” (2021).

The Digital Strategy that is the focus of this assignment is “A Digital Framework for Allied Health Professions” (National Health Service, 2019), a document underpinned by three ambitions for the Allied Health Profession (AHP) community. These ambitions are:
1. Digitally ready AHP services, able to demonstrate:
a. A digitally literate staff
b. Strategic alignment
c. Digital Leadership
d. Digital Careers
2. Digitally mature AHP service, able to demonstrate:
a. Effective use of digital capabilities
b. Effective integration in interoperability
c. Evidence of digitally enabled transformation
3. Data enabled AHP services, able to demonstrate improvements in:
a. Safety
b. Quality
c. Clinical outcomes
d. Staff and Patient experience
e. Resource sustainability

Background
The current method of provision of Musculoskeletal (MSK), Respiratory or Neurological rehabilitation programmes is through the use of paper-based, photocopied exercise sheets. These vary between a single A4 page and a four A4 page Home Exercise Programmes (HEP), with generic exercises that cover a range of conditions or situations, when the clinician will cross out the exercises that are not applicable to the pathology in question. These HEP’s also involve a hand-written prescription of repetitions of each exercise within session, sets of each exercise within session and repetitions of exercises per day (i.e., 2x daily, 3x daily, etc.). 

As the Physiotherapy department uses electronic notes, it is only the printing of exercises sheets that use physical paper, with an approximate annual cost of £3250 for the Health Board. Costs for toner are approximately an added annual cost of £2000. There is an aim within Hywel Dda University Health Board (UHB) to become paperless in the near future.

Patient adherence to exercise programmes is directly linked to improved levels of health, quality of life and independence and reduced use of health and social support but is shown to have clear prognostic indicators of poor compliance and/or adherence within the older adult population (Rivera-Torres, Fahey and Rivera, 2019). This pattern is replicated in patients both during and/or following treatment of cancer treatment (Ormel et al, 2017), patients suffering with significant and painful Osteoarthritic knees (Nicholson et al, 2018) and wider exercise referral schemes (Eynon et al, 2019).

Adherence to exercise programmes has been shown to be significantly improved through the use of a digital solution. This has been proven in urinary incontinent females who are rehabilitating their pelvic floor with muscle training (Jaffar et al, 2022), Orthopaedic rehabilitation following a Total Knee Replacement (Argent et al, 2018), rehabilitation of hyperkyphosis in adolescents (Zapta et al, 2018) and stroke rehabilitation in older adults (Simpson et al, 2020). It must be noted that, as an emerging technology, there is a limited amount of longitudinal data, and some of the positive results have been disputed in recent systematic reviews of the digital solutions (Peek et al, 2015) and beneficial effects of health gamification (Edwards et al, 2016). 

For the purpose of this assignment, it is development towards a digitally mature AHP service, specifically the effective use of digital capabilities, through the improvement in remote care of patients under the care of the Physiotherapy Department that will be the focus. The Digital Framework describes a number of Physiotherapy-specific developments, including online appointment booking, virtual clinics allowing for assessment, diagnosis and on-going treatment/support. It is the introduction of a HEP software solution, as a form of on-going treatment/support, that has been chosen as the Digital Development within this assignment.

Method
[bookmark: _GoBack]Decisions regarding changes to the IT infrastructure used across the Health Board are all managed through the Digital Clinical Leadership Group (Digital CLG), which has a remit of ensuring consistency and standards of data management, while also managing the introduction of digital innovation across the region. Membership is exclusively Physiotherapists, mainly clinicians, although there are some staff who are managerial.

The process of selection of the various options occurred through development of both Functional and Non-Functional Requirements, generation of a Gap Analysis between the current and idealised, potential future situation, before finally offering an options appraisal. This data was generated within the Digital CLG membership through open conversation on the specific topic of the introduction of a digital home exercise programme solution. An independent scribe was used to ensure that organically generated information was recorded. Initially, a Use Case was developed, detailing the individual requirements of the system from the perspective of the End User (Patient), Clinician and the departmental Adminastrative Support. Following this, discussion was transcribed, categorised and stratified into specific themes, which were then divided into both Functional and Non-Functional Requirement sections. 

Use Case
Through the use of the model described by Sommerville (2016), the Use Case below (Diagram 1) shows the requirements of the exercise prescription solution from the perspective of the End User (Patient), the Clinician and the Administrative Support. Essentially, this translates to the clinician setting the exercises, the clinician, Admin and Patient being able to review the exercises prescribed, a method of logging the compliance with the exercise regime, and a method of the clinician reviewing the level of patient compliance.

[image: ]Diagram 1, Use Case.

Gap Analysis
A Gap Analysis was created using the Forbes Template (Leonard and Bottorff, 2022) and this developed a number of themes between the current situation and the aspirational future situation. These themes are shown below in Table 1 and Graphs 1 (current situation) and 2 (aspirational future situation). 

This Gap Analysis of the “before” and “after” themes developed through conversation with the Digital CLG is shown below in table 1. Interestingly, there was very little disagreement on either the current situation or the aspirational future situation. Graphs 1 and 2 show the same themes pictorially.

	Current situation? (0 worst case to 10 best case)
	Aspirational Future Situation

	Transition of notes between specialities
	7
	10

	Accessibility for Legal requests
	7
	10

	Legibility
	5
	10

	Standards of documentation
	8
	10

	Security to post
	3
	9

	Potential to access without permission
	4
	8

	Mean time to failure
	10
	9

	Mean time to repair
	10
	9

	Mean time between failure
	10
	9

	Rate of occurrence of failure
	10
	9

	Probability of failure on demand
	10
	9

	Availability
	8
	9

	Risk of loss
	5
	9


Table 1, current situation.
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Graph 1, current situation.
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Graph 2, potential future situation

Essentially, what this exercise showed was that the Digital CLG agreed that the status quo was unacceptable, as there were currently significant issues in transfer of information between areas within the UHB, between the UHB and other Health Boards and onwards to Hospitals within England, Scotland and Northern Ireland. There was also significant discussion around the fact that the introduction of electronic HEP’s would improve legibility, standards of documentation, risk of loss (a significant factor as physiotherapy notes are often crucial in legal claims) and security to post. 

It was acknowledged that the transition would also make certain aspects of note-keeping less secure. Specifically, there is no chance that someone would be able to see written records that are securely locked within a cupboard of filing cabinet, but there is a chance that a set of notes on a secure cloud-based storage system could be hacked, thus releasing data into the internet where it could potentially be used to further someone’s nefarious plans.

Having conceptualised these themes, SMART goals were developed:
· Specific
· Introduction of electronic tool to standardise the prescription of exercises within the MSK physiotherapy service
· System introduced should correspond to the Functional Requirements detailed by the Digital CLG
· Measurable
· Chosen system pilot at one site across Hywel Dda UHB
· Roll out to remaining sites following the 1-month pilot
· Refer to Functional Requirements for analysis of corresponding provision vs. requisite items
· Achievable
· Staff confident to use the chosen tool within 1 month of its introduction
· Roll out to remaining sites by month 2
· Relevant
· Introduction of a standardised, easy-to-use and effective home exercise prescription tool will ensure standards
· Timed
· Six months from introduction to confident, daily use of the home exercise prescription system

Options Appraisal
The options developed through the Digital CLG are listed below:
1. Do nothing
1.1. This option is to continue with paper-based exercise prescription, with the deletion of non-relevant exercises and additional “stick-man” doodles of exercises that are not on the original sheet. It is cost neutral, as this is the method currently used.
2. Develop an “in house” system, including:
2.1. Recruitment of software engineer(s)
2.2. Development of software platform
2.3. Interface between technical and clinical staff to ensure programme fulfils functional requirements
2.4. Liaison with NHS Wales/Hywel Dda UHB IT departments to ensure security and other non-functional requirements are met.
3. Purchase an “off the shelf” solution
3.1. Liaison with procurement RE: essential non-function requirements
3.2. Focus groups with clinicians RE: functional requirements
3.3. Distil the essential requirements and the desirable requirements
3.4. Review commercially available options
3.5. Stratify options dependent on essential and desirable requirements

Results
Following significant discussion around the Gap Analysis, the Digital CLG identified several areas in which the use of electronic HEP’s will improve both patient care and security of information, particularly when transitioning the notes between areas. There were also multiple discussions regarding what was considered the minimum and the desirable requirements from and digital solution. As a result, there was extensive discussion and debate regarding digital solutions to the provision of Home Exercise Programmes, key Functional and Non-Functional Requirements were extracted and are detailed below.

Functional Requirements
Functional Requirements are considered as the components and functions that the User experiences. This is literally the user interface with the product and the experience they have while using the system. In this case, there were very specific “essential requirements” from both the managerial and clinical perspective, being:
· Wide range of exercises
· Specific exercises for each patient group
· MSK
· Neurological
· Respiratory
· Post-surgical
· Paediatric
· Hydrotherapy (Exercise/rehabilitation that is performed in a swimming pool)
· Picture or video of each exercise
· Ability to modify specific repetitions, sets or frequency daily
· Ability to change size of picture/writing for patients with poor vision
· Ability to add specific instructions/warnings/education
· Needs to be able to be saved associated with patients notes
· Functionality to be emailed or sent directly to an app
· Patient able to easily download the email or app
· Patient able to easily find the exercise sent 

There were additional details listed that were deemed “Non-Essential” Requirements, and these include:
· Ability to add situation-specific exercise related pictures 
· This would include picture of the specific patient being I.e., positioned in bed with specific positioning pillows/wedges to maintain symmetry and alignment
· Ability to write instructions for the above
· Ability for patient to report back on their exercises (I.e., compliance, Visual analogue scale/VAS for the pain response to the exercises.) on a webpage
· Ability for staff to access this feedback
· Specific mobile phone-based application for above purpose
· Application ability to give notification/alarm to remind patient of exercises to improve compliance

Non-Functional Requirements
Non-Functional Requirements are best considered as those factors that are unnoticed by the end user (in this case the clinician or administrator) but essential to the implementation, operation and stability of the system as a component of the safe delivery of patient care. Without meeting these standards, it is very unlikely that the product would be acceptable to be introduced into the NHS system. 

These requirements include:
· Meet NHS Wales IT standards for security
· Meet Hywel Dda University UHB standards for security
· Ability to operate on existing IT infrastructure
· A High “Mean time to failure” (duration from start of system to first fail)
· A Low “Mean time to repair” (duration between the failure and the system being repaired)
· A High “Mean time between failure”
· A Low “Rate of occurrence of failure” 
· A Low “Probability of failure of demand” (when the system is receiving demand, how likely is it to fail)
· A High “Availability” (Probability that the system can be accessed and used)
· Reasonable price on an annual or single-cost basis

As detailed in the methods section, the discussions within the Digital CLG developed specifics regarding the functional requirements of the proposed solution, and the options appraisal offered three potential directions of travel. Significant discussion within the CLG resulted in the initial option, that of doing nothing, being discounted as this in no longer a viable option in the proposed “paperless” department. 

The second option, that of employing an “in-house” team, was discounted for several reasons. First was that software engineering staff would routinely be employed by IT services, not the Physiotherapy department. This has issues around supervision, ability to support the new staff, ability to ensure quality of work and understanding of what the software engineer is reporting to be a reasonable timescale to work on the system development at each stage. There is also a question about what number of staff would be required to accomplish the task. 

Further to this, there are issues due to the timescales required. From anecdotal reports, even priority areas employing staff with established job descriptions and personal specifications require several months between putting a job on the recruitment system and that post being filled by the successful candidate. This situation would require drafting a new job description (JD) and personal specification which would then be sent to the job matching panel, who only meet once monthly, to establish which band the post will be advertised at based on their JD. 

There would also be considerable time required on the software development itself. This factor is notoriously difficult to give an accurate estimate, but the range is between a few weeks and several months dependent on the level of complexity and how many obstacles occur during the development process (Kauffman et al, 2020).

The decision of the Digital CLG was to select the third option, that of purchasing a commercially available product. As such, the functional and non-functional requirements were used as a template to narrow down the potential systems available. These were reviewed regarding their ability to meet the essential criteria and then the number of desirable criteria. The initial list of products (Physiotools, Physiotec, SimpleSet, PhysioTherapy eXercises and Rehab My Patient).

One of this list, being PhysioTherapy eXercises was discounted due to the quality of the pictures and method of navigation around the website. While the programme itself was free, there were significant difficulties described around finding the correct exercise. It did have the email/Facebook/Twitter functionality, but was overall deemed to be unattractive to the clinicians. 

The other programmes had the functional requirements identified during the scoping exercise/Digital CLG discussions, so were raised with the IT department regarding security and interoperability with existing systems. Of these, Physiotools was identified as being a system that was already integrated into NHS operations elsewhere within Wales and the UK. It also had integration with a free to download application, which had several of the desirable functional requirements (I.e., Notifications/reminders, ability to report back compliance and pain state, etc.). Unfortunately, Physiotools (as is the case with the other systems) does not offer the interoperability required to populate the note-keeping software with the exercise programme, but the IT department are looking at being able to add documents in the future, which would then allow for this additional functionality. 


Discussion
The strategy of introducing the Physiotools software is in line with the policy driver of “A Digital Framework for Allied Health Professions” (NHS, 2019). The service development moves the Physiotherapy department further towards becoming a digitally mature AHP service through the effective use of a Digital solution. This software will help to the reduce the environmental footprint while also enhancing patient care, compliance and outcome. It also has the potential to reduce the number of follow up sessions required to discharge a patient, improving clinician efficacy.

The advertised price of Physiotools is £165 for the first user and £80 for each additional user, with reductions for larger orders. Upon conversation with the company an option was agreed whereby the department was able to provide individual logins for all fifty-two members of staff but purchased a licence for up to 14 members of staff to access Physiotools at the same time for a reduced cost annually. This represents a real term saving of over £3,000 annually. 
Implementation will follow a structured introduction of Physiotools. The timescale for this is:
· Day 1
· Exposure and training on system to volunteer/nominated “Physiotools Champions” in each department using a “Train the Trainer” model.
· Each departmental Champion will have supervisor access and will ensure that each staff member had an active login, and this will be disabled should that member of staff rotate to a different area or leave the UHB.
· Day 7
· Roll out of Physiotools once all members of staff have been supplied with a login and completed training
· Day 14
· Provision of Hywel Dda UHB standard Patient Reported Outcome Measure, the EQ-5D (Available at: https://euroqol.org/eq-5d-instruments/eq-5d-3l-about/) to every new patient who opts to use the Physiotools application upon discharged
· Obtain consent to be contacted at week 30 to ascertain level of compliance and outcome
· Satisfaction questionnaires are an annual event, and this will be comparable with previous years data
· Week 9
· Review the patient data following 8 weeks of use
· Development of a run chart to ascertain differences in number of follow up sessions required
· Week 17
· Review patient data following 16 weeks of use
· Development of run chart to ascertain differences in follow up sessions required
· Development of run charts to identify differences in re-referral rates
· Anonymised feedback forms regarding implementation
· Open discussion with staff following distillation of feedback
· Week 25
· Development of run chart to ascertain differences in follow up sessions required
· Development of run charts to identify differences in re-referral rates
· Anonymised feedback forms regarding 6-month pilot
· Open discussion with staff following distillation of feedback
· Week 30
· Collate a list of all discharged patients that provided customer feedback up until week 25.
· Determine a representative number of patients (Draugalis and Plaza, 2009)
· Randomise the list and contact the representative number of patients to ascertain if they are still performing the exercises or have fully recovered
· Review patient using the EQ-5D comparison to their discharge score
· Compare patient self-reports of compliance with Physiotools application for confirmation

It must be noted at this point that many patients attending a MSK department are of working age, but some of the older patients do not have sufficient technical knowledge or ability to use the Physiotools digital solution, or not have the correct technology to operate it. These patients will receive printed versions of the exercise sheets, plus a record for them to fill in daily, reporting their compliance and pain response to the exercises.

Evaluation will be through a combination of:
· Customer satisfaction
· Anonymised feedback from clinicians
· Run chart analysis of number of follow up sessions before and after introduction of Physiotools
· Run chart analysis of number of re-referrals before and after introduction
· Assessment of the EQ-5D with previous years data from each site and from the UHB overall

Conclusion
This assignment details the development of a new digital solution, being the introduction of a web-based HEP programme with integration to a free application that is downloadable to patients' phones. The driver for this is to ensure that the MSK Physiotherapy Department functions as a Digitally Mature AHP service, a direction of travel established in the publication “A Digital Framework for Allied Health Professions” (National Health Service, 2019). 

It is expected that this solution, with integrated notifications and reminders within the app, will improve patient compliance, therefore improving patient outcome and reducing demand on the Physiotherapy Service in this locality. It will also provide additional data regarding the patients progress, potentially allowing for the service delivery to adapt further towards the remote assessment and treatment paradigm, with modification and progression of exercise programmes happening without the need for a physical visit and reassessment. 
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